Introduction
Let M = SL(2, R)/Γ where Γ is a cocompact lattice and GA be the subgroup of upper-triangular matrices. GA is isomorphic of the group of orientationpreserving affine transformations of the real line. The Lie algebra sℓ(2, R) of SL(2, R) has the canonical basis and for the dual basis {σ, η, µ} we have
The right action of SL(2, R) on itself restricts to GA giving the homogeneous action
and the orbit foliation F is the weak stable foliation of the Anosov flow generated by Y . We have the injective homomorphism
of the Lie algebra L of GA into the Lie algebra χ(F ) of the smooth vector fields tangent to the weak stable foliation F of the geodesic flow ϕ t generated by Y defined by
The map I A is defined by
where Λ R (L) is the exterior algebra of the invariant forms of GA into the leafwise forms on M. Associated to the A-invariant volume form σ ∧ η ∧ µ we have the chain map [S] 
given by
where dν is the measure given by σ ∧ η ∧ µ ,and similarly if w is a 2-form.Since I(F ) ⊂ ker P A we have the chain map P
A is a chain complex and we have the split short exact sequence
The cohomology of the Lie algebra L is given by
2 The computation of the cohomology H *
(F)
The main result of this paper is the computation of H 2 (F ). The computation [M] proved that for the weak stable foliation F of a geodesic flow we have
Theorem. If F is the weak stable foliation of a geodesic flow, then
Proof. In view of [M., Theorem 13] we have to show that the coboundary space B 2 (F ) is closed. We recall the definition of leafwise forms. Let Λ(M) be the space of smooth differential forms on M and I(F ) be the annihilating ideal of F and Λ(F ) be the space of the smooth leafwise forms of F . Λ(F ) is by definition the quotient space (with the quotient topology)
Thus the projection r is continuous and open map. Notice that B 2 (F ) is closed
is closed. The if direction follows from continuity of r. To show the converse notice that
is open, thus
is open, since r is linear and open. Thus
F ) and we will show that
is closed in Λ 2 (M) .For this we show first that I 2 (F ) is closed in Ω.In fact
A is given by
.Now since θ n converges to θ in the C ∞ topology then P * A (θ n ) = dP A (α n ) = c n dη converges in the C ∞ topology to P * A (θ) = P A (dα) = cdη = 0 where I A (cη) = α thus θ = dα + λΛµ belongs to Ω.Now I claim that
For if θ ∈ Ω then θ = dα + λΛµ where α = f η + (g + c)σ + hµ and we may assume that M gdν = 0 where dν is the measure given by the canonial volume form σΛηΛµ.So P *
Thus Ω is closed since ker P * A is closed and
In [S] we considered the cohomology H j (M, F ) of the complex (I(F ), d) and
we have the long exact cohomology sequence Remark. For any smooth function f : M → R the 2-form f σ ∧ η extends to a closed 2-form w = f σ ∧ η + gσ ∧ µ + hη ∧ µ i.e. the PDE Uf = Y g − Sh has a smooth solution (g, h) for each smooth function f : M → R. This follows from (3.2) and D 3 (M, F ) = 0.
